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CLAIMS: 


1. A method for activating natural killer (NIK) cells in an individual comprising 
administering said individual with an effective amount of one or more adenosine 
A3 receptor agonists (A3RAg). 

2. The metljod of Claim 1, wherein said A3RAg is a compound of the general 
formula (I): 



(1) 



wherein, 

■ Ri represents an alkyl, hydroxyalkyl, carboxyalkyl or cyanoalkyl or a 
i o group of the fallowing general formula (H): 

(H) 

X/ X4 

in which: 

Y represents an oxygen, sulfur of carbon atom; 
Xi represents H, alkyl s R a R^C(==0)- or HOR c - 5 wherein 
15 - and R b may be the same or different and are selected from the group 

consisting of hydrogen, alkyl, amino, haloalkyi, aminoalkyl, 
BOC-i^moatkyl, and cycloalkyl or are joined together to form a 
heterocyclic ring containing two to five carbon atoms; and 
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- R c is selected from the group consisting of alkyL amino, haloalkyl, 
aminoalkyl, BOC-aminoalkyl, and cycloalkyl; 

- Xa is H, hydroxy!, alkylamino, alkylamido or hydroxyalkyl; 

- X3 ;md X4 represent independently hydrogen, hydroxyl, amino, amido, 
aaddo, halo, alkyl, alkoxy, carboxy nitrilo, nitro, trifluoro, aryl, alkaryl, thio, 
thioesfcr, thioether, -OCGPh, -OC(=S)OPh or both X3 and Xj are oxygens 
connected to >C-S to form a 5-membered ring, or Xz and X3 form the ring 
offomula(lH): 


R'Si 


(ED 


\ 
R"Si- 


-o 


where R f and R" represent independently an alkyl group; 
- R3 is selected from the group consisting of hydrogen, halo, alkylether, 
amino, hydra^Ido, alkylamino, alkoxy, thioalkoxy, pyridylthio, alkenyl; 
alkynyl, thio, and alkylthio; and 

is a group of the formula -NR4R5 wherein 

is a hydrogen atom or a group selected from alkyl, substituted alkyl 
t-NH-C(ZK with Z being 0 5 S, or NR* with R* having the above 


- Rs 

- R4 

or ary 


meanings; wherein when R4 is hydrogen than 

- R 5 is selected from the group consisting of R- and S-l-phenylethyl, 
benzyl, phenylethyl or anilide groups unsubstituted or substituted in one or 
more positions with a substituent selected from the group consisting of 
alkyl, amino, halo, haloalkyl, nitro, hydroxyl, acetoamido, alkoxy, and 
sulfonic acid or a salt thereof; benzodioxanemethyl, faruryl, L-propylalanyl* 
benzyl, p-alanylamino- benzyl, T-B OC- j3 -alany laminob enzyl, 
:amino, carbamoyl, phenoxy or cycloalkyl; or R 5 is a group of the 


ammo 
pheny 
following formula: 
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is an alkyl or aryl-NH-C(Z)-, then, R5 is selected from the group 
|>f heteroarytNR*-C(Z>, heteroaryl-C(Z)-, alkaiyl-NR a -C(Z)- 3 
atyl-NR-C(Z)- and aryl-C(Z>; Z representing an oxygen, sulfor or 


or when R4 
consisting 
alkaiyl-C(Z)- ; 
amine; 

or a pharmaceutical^ acceptable salt of the above compound, 
3. The method of Claim 2 > wherein said A3RAg is a nucleoside derivative of the 
general formula (IV) 


Ik 


10 wherein Xi, 

4. The mei 
consisting 
(4-amino-3- 
(2-iodoben2y; 

15 (2-iodobenzy 

5. The 

6. The 


method 


alkyluronamide 



(IV) 


OH OH 


group 


.2 and R* are as defined in Claim 2, 

tfaod of Claim 3, wherein A3RAg is selected from the group 
consisting of N^-2<4-aminophenyl)ethyIadenosine (APNEA), N 6 - 
ipdobenzyl) adenosine-5«(N-methyluronamide) (AB-MECA) and N 6 - 
)-adenosine- 5 '-N-meMy-uronamide (IB-MECA) and 2-chloro-N 6 - 
)-adenosine- 5 ' -N-methly-uronamide (C14B-MECA). 

of Claim 4, wherein A3RAg is IB-MECA or CHB-MECA, 
of Claim l s wherein said A3RAg is N^-benzyladenosine-S-N- 
■N l -oxide or N 6 -benzyladenosine-5 -N-dialkyluronamide-N 1 -oxide, 


method 
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both optional y 

alfcynyl or hal 

7, The 

individual 
5 8. The method 

9. A method 

individual in 

therapeutic 

individual 
io 10- The 

formula (I): 


substituted at the 2-purine position with an alkoxy, amino, alkenyl, 
ogenoxide group, 

method of Claim 1 wherein said A3RAg is administered orally to said 


of Claim U wherein said A3RAg is injected to said individual, 
for a therapeutic treatment comprising administering to an 
need, one or more AoRAg in an amount effective for achieving a 
eifect, the therapeutic effect comprises activation of NK ceils in said 

method of Claim 9, wherein said A3RAg is a compound of the general 



CD 


wherein. 

- Ri represents an alkyl, hydroxyalkyl, carboxyalkyl or cyanoalkyl or a 
1 5 group of the fallowing general formula (II): 

(£[) 



in which: 

Y represents an oxygen, sulfur of carbon atom; 
Xi represents R alkyl, R^CCO)- or HOR\ wherein 
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R a and R b may be the same or different and are selected from the 
group consisting of hydrogen, alkyl, amino, haioalkyl, aminoalkyl, 
BOC~aniinoalkyl ? and cycloalkyl or are joined together to form a heterocyclic 
ring containing two to five carbon atoms; and 

R c is selected from the group consisting of alkyl, amino, haloalkyl, 
aminoalsyl, BOC-aminoalkyl s and cycloalkyl; 

- X2 is H, hydroxy!, alkylamino, alkylamido or hydroxyalkyl; 

- X3 aid X4 represent independently hydrogen, hydroxyl, amino, amido, 


azzdo, halo, 


0 thioester, thioether, -OCOPh, -OC(=S)OPh or both X 3 and X4 are oxygens 


connected to 
formula (HI): 


15 


- R2 is 


thio s and alky 

- R 3 is 

- R* is 
20 aryl-NH-C(Z> 

wherein wher 


alkyl, alkoxy, carbosy, nitrilo, nifro, trifluoro ? aryl, alkaryl, thio, 


>OS to form a 5-membered ring, or X 2 and X3 form the ring of 


R'Si 


On) 


\ 

R"Si- 


where R' and R" represent independently an alkyl group; 


selected from the group consisting of hydrogen, halo, alkylether, 


amino, hydrazido, alkylamino, alkoxy, thioalkoxy, pyridylthio, alkenyl; alkynyl, 


.thio; and 

■ a group of the formula -NR4R5 wherein 

a hydrogen atom or a group selected from alkyl, substituted alkyl or 
~, with Z being O, S 5 or NR a with R* having the above meanings; 
R4 is hydrogen than 
R51S selected from the group consisting of R- and S-l-phenylethyl, beti2yl 5 
phenylethyl or ardlide groups unsubstituted or substituted in one or more positions 
with a substituent selected from the group consisting of alkyl, amino, halo, 
25 haloalkyl, nitro, hydroxyl, acetoamido, alkoxy, and sulfonic acid or a salt thereof; 
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benzodioxanemethyl, funayl, L~propylalanyl- aminobenzyl, p-aianylamino^ benzyl, 
T-BOC-p-alaiiylaminobei^l, phenylamino, carbamoyl, phenoxy or cycloalkyl; or 
R 5 is a group of the following formula: 

O p 

NH 2 



or when R4 is an aJkyl or aiyl-NH-QZ)-, then, Rs is selected from the group 
consisting of heteroaiyl-NR a -C(Z>, heteroaryl-C(Z> ? alkaryl-NR a -C(Z)- s 
alkaryl-C(Z)- s aryl-NR-C(Z> and aryi~C(Z)-; Z representing an oxygen, sulfor or 
amine; 

or a pharmaceutical!/ acceptable salt of the above compound. 
11. The method of Claim 10, wherein said A3RAg is a nucleoside derivative of 
the general fopnula (IV): 


NH 



(W) 


OH OH 

wherein Xi> and R* are as defined. 

12* The method of Claim 11, wherein said A3RAg is selected from the group 
15 consisting group consisting of N 6 -2-(4-aminophenyl)ethyladenosine (APNEA), N 6 - 
(4-amino-3- iodobenzyl) adenosine-5'-(N-methyluronamide) (AB-MECA) and N 6 - 
(2-iodobenzyl)-adenosine- 5^N-methlyoronamide (IB-MECA) and 2-chloro-N 6 -(2- 
iodobenzyl)-adenosine- 5 '-N-metMyuronamide (Cl-IB-MECA). 
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13. Tlie method 

14. The metiod 
alkyluronamide- 
both optional 

5 dkynyl orhalp; 

15. The mefibod 
individual. 

16. The metiod 

17. A method 
io individual in 

amount of at 

18. The method 
cells, the method 
said cells wiifi 

15 injecting the 

19. The method 
formula (I): 


of Claim 12, wherein said A3RAg is Cl-IB-MECA. 
of Claim 9 ? wherein said A3RAg is N^-benzyladcaiosinfr-S'-N- 
N ] -oxide or N^ben^ladenosine-S'-N-dialkyluronamide-N 1 -oxide, 
y substituted at the 2-purine position with an alkoxy, amino, alkenyl, 
igenoxide group. 

of Claim 9, wherein said A3RAg is orally administered to said 


of Claim 9, wherein said A3RAg is injected to said individual, 
for treatment of a disease comprising administering to an 
need of such treatment NK cells a priori activated with an effective 
ljeast one A3RAg. 

according to Claim 17 5 wherein said NK cells are autologous 
comprising withdrawing NK cells from the individual, contacting 
an amount of an A3RAg effective to activate said NK cells and 
activated NK cells to the individual 

of Claim 17, wherein said A3RAg is a compound of the general 


wherein. 


20 -Ri 
group of the t 


epresents an alkyl, hydroxyalkyl, carboxyalkyl or cyanoalkyl or a 
fallowing general formula (II): 



0) 
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10 


00 


X4 

in whichj: 

Y represents an oxygen, sulfur of carbon atom; 

- X, represents H. alkyl, R'ltfNCH^ or HOR\ wherein 

may be the same or different and are selected from the 
group consisting of hydrogen, alkyl, amino, haloalkyl, aminoalkyl, 
BOC-aniinoalkyl, and oycloalkyl or are joined together to form a heterocyclic 
ring containing two to five carbon atoms; and 

- R* is selected from the group consisting of alkyl s amino, haloalkyl, 
aminoal syl ? BOC-aminoalkyl, and cycloalkyl; 

- X2 is H, hydroxyl, all^lamino, alkylamido or hydroxyalkyl; 

» X3 and X4 represent independently hydrogen, hydroxy!, amino, amido, 


azido, halo, 


alkyl, alkoxy, carboxy, nitrilo, niiro 9 triflaoro, aryl 3 alkaryl, thio, 


thioester 9 thioether, -OCQPh, -OC(=S)OPh or both X3 and X, are oxygens 


15 


connected to 
formula (III): 


>C— S to form a 5-membered ring, or X2 and X 3 form the ring of 


(JO) 


\ 

R"Si- 


where R ! and R f f represent independently an alkyl group; 

- R2 ist selected .from the group consisting of hydrogen, halo, alkylether, 
20 amino, hydxsLrido, alkylamino, alkoxy, thioalkoxy, pyridylthio, alkenyl; alkynyl, 

fhio, and alkylthio; and 

- R3 is a group of the formula -NR4R5 wherein 
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- R4 is 

aryl-NH-C(Z>- : 
wherein when 

- Rgiss 
phenylethyl 
with a subst: 
haloalkyl, nifcro. 
benzodioxanejmethyl 


or 


T-BOC-p-al 
10 R5 is a group 


ianyl 


or when R4 

consisting 

alkaryl-C(Z> 


15 amine; 

or a pharmaceutic 
20. Themetliod 
the general formula 


a hydrogen atom or a group selected from alkyl, substituted alkyl or 
? with Z being 0 ? S, or NR a with R* having the above meanings; 
R4 is hydrogen than 
^elected from the group consisting of R- and S-l -phenylethyl benzyl, 
anilide groups unsubstituted or substituted in one or more positions 
tuent selected from the group consisting of alkyl, amino, halo 3 
? hydroxyl, acetoamido, alkoxy, and sulfonic acid or a salt thereof; 

. ? fururyi L-propylalanyl- aminobenzyl, (3-alanylamino- benzyl, 
aminobenzyl, phenylamino, carbamoyl, phenoxy or cycloalkyl; or 
of the following formula: 

o O 



is 


an alkyl or aryl-NH-C(Z>, then, R5 is selected from the group 
of heteroaiyl~NR a ~C(Z>, heteroaryl-C(Z)-, alkaryl"NR"-C(Z)-, 
aryWslR-C(Z)- and aryl-C(Z>; Z representing an oxygen, sulfor or 


cally acceptable salt of the above compound, 
of Claim 19, wherein said A3RAg is a nucleoside derivative of 
(IV): 
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(IV) 


OH OH 

wherein Xi s k 2 and R4 are as defined. 

21. The metiod of Claim 20, wherein said A3RAg is selected from the group 
consisting group consisting of N^-2<4-aminophenyl)ethyladenosine (APNEA), 

5 ;Sf 6 -(4-amino-5- iodobenzyl) adenosine-S'-CN-methyluronamide) (AB-MECA) and 
N^^odobenzy^-adenosine- 5'-N-methlyuronamide (IB-MECA) and 2-chloro^ 
N 6 -(2-iodobeii2yl)-adenosine- 5 '-N-methlyuronamide (Cl-IB-MECA). 

22. The method of Claim 21, wherein said A3RAg is Cl-IB-MECA. 

23. The mettiod of Claim 17, wherein said A3RAg is N^benzyladenosine-S- 
10 N-alkyluronamide-N^oxide or N^-ben^ladenosine-5-N-dialkyluronamide-N 1 - 

oxide, both optionally substituted at the 2-purine position with an alkoxy, amino, 
alkenyl, alkynvl or halogenoxide group, 

24* The method of Claim 17, comprising administering an amount of an A3RAg 
to a donor individual effective to activate the NK cells in the donor individual, 
15 withdrawing he activated NK cells from the donor individual and administering 
the activated NK cells to a recipient individual. 

25* The method of Claim 24, wherein said A3RAg is orally administered to said 
donor individual. 

26. The method of Claim 24, wherein said A3RAg is administered to said donor 
20 individual by injection* 
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27, A 
effective to 
activation of 
physiological 
5 28. The 
compound 


pharmaceutical composition comprising one or more A3RAg in an amount 
achieve a therapeutic effect, the therapeutic effect comprising 
NK cells, the pharmaceutical composition optionally comprising 
y acceptable additives, 
pharmaceutical composition of Claim 27, wherein said A3RAg is a 
of the general formula (I): 

R 3 


(I) 


15 


Xi 



R 2 


wherein, 

Ri represents an alkyl, hydroxyalkyl, carboxyalkyl or eyanoaUsyl or a 
10 group of the fallowing general formula (II): 

X 1 >Y X 


(ID 


X 3 X4 

in which: 

- Y represents an oxygen, sulfur of carbon atom; 

. represents H, aikyl, R a R b NC(=0> or HOR% wherein 

may be the same or different and are selected from the group 
consisting of hydrogen, alkyl, amino, haloalkyl, aminoalkyl, 
BOC-apinoaikyl, and cycloalkyl or are joined together to form a 
heterocyclic ring containing two to five carbon atoms; and 



- R* 


is selected from the group consisting of alkyl, amino, haloalkyl, 


20 


aminoalkyl, BOC-aminoalkyl, and cycloalkyl; 
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X 2 is H, hydroxyl, alkylamino, alkylamido or hydroxyalkyl; 
Xj and Xt represent independently hydrogen, hydroxyl, amino, amido, 
azido, Mo, alkyi, alkoxy, carboxy, nitrilo, nitro, trifluoro, aryl, alkaryl, thio, 
thioester, thioether, -OCOPb, -OC(=S)OPh or both X 3 and X4 are oxygens 
connected to >C=S to form a 5-membered ring, or X2 and X3 form the ring 
of fonfiila (III): 

I m 

\ / 

R"Si O 


where R f and R" represent independently an atkyl group; 


- R 3 

amino, 
alkyny 


- R5 

benzyl 


is selected from the group consisting of hydrogen, halo, alkylether, 
hydrazido, alkylamino, alkoxy, thioalkoxy, pyridylthio, alkenyl; 
thio, and alkylthio; and 


- R3 is a group of the formula -NR4R5 wherein 

R4 is a hydrogen atom or a group selected from alkyi, substituted alkyi 
or aiyi^NH^C(Z)- s with Z being O, S, or NR a with R a having the above 
meanitjtgs; wherein when R4 is hydrogen than 

is selected from the group consisting of R- and S-l-phenylethyl, 
phenylethyl or anilide groups unsubstituted or substituted in one or 


more positions with a substituent selected from the group consisting of 
alkyi, amino, halo, haloalkyl, nitro, hydroxyl, acetoamido, alkoxy and 
sulfonic acid or a salt thereof; benzodioxanemethyl, fururyl, L-propylalanyl- 
aminobenzyl, p-alanylamino- beii2yl ? T-BOC-JJ-alanylaniinobenzyl, 
phenylamino 5 carbamoyl, phenoxy or cycloalkyl; or R 5 is a group of the 
following formula: 



or when R4 

consisting 

alkaryl-C(Z> 


5 amine; 

or a pharmaceutical^ 
29. The pharmai 
nucleoside derivative 


29- 


NH 2 


is an alkyl or aiyl-NH-C(Z>, then, Rs is selected from the group 
of heteroaryl-NR a -C(Z)-, heteroaxyl-C(Zh alkaxyl-NR a -C(Z)- 5 
aryl~NR-C(Z> and aryl-C(Z>; Z representing an oxygen, sulfor or 


acceptable salt of the above compound, 
eeutical composition of Claim 28, wherein said A3RAg is a 
of the general formula (IV): 
»5U 



(IV) 


OH OH 

1 0 wherein Xi , Rk and R4 are as defined in Claim 2. 

30, The pharmaceutical composition of Claim 29, wherein A3RAg is selected 
from the group consisting group consisting of ^^-(^aminopheny^ethyladenosine 
(APNEA), N d -(4-amino-3- iodoben2yl) adeno$ine-5 f -(N-methylaronamide) (AB- 
MECA) and N 6 -(2-Iodobenzyl)-adenosine- 5'-N-methIy-uronamide (IB-MECA) 

15 and 2-chlorj>-N 6 -(2-iodoben2yl>adenosine- 5 '-N~methly-uronarnide (Cl-IB- 
MECA) f 

31, The pharmaceutical composition of Claim 30 ? wherein A3RAg is 
CWB-MBCA, 


^30- 


32. The 


pharmaceutical composition of Claim 27, wherein said A3RAg is 
osine-S^N-alkyluronamide-N^oxide or N 6 -benzyladenosine-5 f -N- 
dialkyluronanliide-N^oxide, both optionally substituted at the 2-purine position 
\ amino* alkcnyl, alkynyl or halogenoxide group. 

aceutical composition of Claim 27 5 wherein said A3RAg is 
oral administration to said individual 
phajnnaceutical composition of Claim 27, wherein said A3RAg is 

injection to said individual, 
pharmaceutical composition of Claim 27 s in a single dosage unit form. 


liarma 


for 


with an alkoxy, 

33. The p 
formulated 

34. The 
formulated 

35. The 


